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߷෸ࠍ㗀ᓇߤࠎߣ߶㧘ว႐ߩߊᄙߪή᦭ߩ⃻⊒ߩ
㙃ၭ㑆ᦼ㐳ࠍ⢩⚦ߚߖߐ⃻⊒೾ㆊࠍ㪌㪄㪺㫀㪟㧚޿ߥߐ
ዉ⺃ߩᘒᒻ᭽ൻ⠧ߣਅૐߩᐲㅦᱺჇ㧘ߦ߈ߣߚߒ
ߩ⢻േㆇ߿⌕ធߥ⚐නߪࠇߎ㧘㧕㪋㪈߇ߚࠇߐኤⷰ߇
࠶ࡁߩࡦ࡝ࠪࠠࡄ㧘ᣇ৻㧚޿ߥ߈ߢ᣿⺑ߪߢᓮ೙
⌕ធ⢩⚦㧘ߪߡߒ㑐ߦ⢩⚦ߩ᧪↱ࠬ࠙ࡑ࠻࠙ࠕࠢ
㪧㪘㪤 ߩᵹਅߩߘ߿ 㪢㪘㪝㧘ࠇࠄߺ߇Ᏹ⇣ߦㅧ᭴᢬
⢩⚦㧘ߡߒᒙᷫ߇ᕈ╵ᔕߩ߳ỗೝ⌕ធߩ࠯࡯࠽ࠠ
㩷㧚㧕㪌ࠆ޿ߡࠇߐ๔ႎ߇ߣߎࠆࠇߐ೙ᛥ߇ዷિ߿േㆇ
㧘ߣࠆ߼ߣ߹ࠍ⢻ᯏ㪌㪄㪺㫀㪟 ߩߢ᢬⌕ធ⢩⚦㧘਄એ
ߦ․ߪߢᘒ⁁ߩᏱㅢࠆ޿ߡࠇߐᜬ⛽߇ᘒ⁁⌕ធ
ೝዷિ߿ỗೝ⌕ធ⣕㧘ࠅ޽߇⽎ශ޿ߥࠇߐߣⷐᔅ
ߚߞߥߊ߁ෂ߇⛯ሽߩᘒ⁁⌕ធߥోஜ㧘ࠅࠃߦỗ
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ߣ߈ߦ㧘ࡄࠠࠪ࡝ࡦߦᜟ᛫ߒߡㆊ೾ߥ⚦⢩㛽ᩰߩ
ᄌൻࠍᛥ೙ߔࠆࠃ߁ߦᯏ⢻ߒߡ޿ࠆࠃ߁ߦ⷗ฃ
ߌࠄࠇࠆ㧚ߒ߆ߒ㧘㪟㫀㪺㪄㪌ߩធ⌕᢬ߢߩᯏ⢻ߪ㧘✚
ߓߡᲧセ⊛ೋᦼߩ⸃ᨆ⚿ᨐߦၮߠߊ߽ߩ߇ᄙߊ㧘
ታ㛎♽߽ㆊ೾⊒⃻ࠍ↪޿ߚ߽ߩ߇ᄙ޿㧚㪩㪥㪘㫀╬ᣂ
ߚߥ⸃ᨆᚻᴺ߇น⢻ߦߥߞߚ੹㧘ᡷ߼ߡ♖ᩏߒ⋥
ߔᔅⷐᕈࠍᗵߓߡ޿ࠆ㧚㩷
ᩭߦ߅ߌࠆ 㪟㫀㪺㪄㪌ᯏ⢻㩷
਄ㅀߩࠃ߁ߦ㧘㪟㫀㪺㪄㪌ߩዪ࿷႐ᚲߪਥߦߪ⚦⢩ធ
⌕᢬ߢ޽ࠆ߇㧘ᓟㅀߔࠆࠃ߁ߦ㧘ታߪ㧘Ᏹᤨ㧘⚦
⢩ធ⌕᢬ߣᩭ㑆ࠍࠪࡖ࠻࡞ߒߡ޿ࠆ㧚ߘߎߢ㧘ᰴ
ߦᩭౝߢߩ 㪟㫀㪺㪄㪌ᯏ⢻ߦߟ޿ߡㅀߴࠆ㧚㩷
㪟㫀㪺㪄㪌ߩᩭౝߢߩᯏ⢻ߦߟ޿ߡߪ㧘㪟㫀㪺㪄㪌ߦᩭ⒖
ⴕࠪࠣ࠽࡞ࠍઃടߒ㧘ᕡᏱ⊛ߦᩭߦዪ࿷ൻߔࠆࠃ
߁ߦᠲ૞ߒߡᬌ⸛ࠍ㐿ᆎߒߚ㧚ߘߩ⚿ᨐ㧘㨏㪄㪽㫆㫊㧘
ߥࠄ߮ߦ㨜㪉㪈㪚㫀㫇㪈ㆮવሶߩ⊒⃻ߦ 㪟㫀㪺㪄㪌߇㑐ਈߔࠆ
น⢻ᕈࠍ⷗಴ߒߚ㪈㪌㧘㪈㪍㧕㧚ߎߩࠃ߁ߥォ౮߳ߩ㑐ਈ
ߪࡄࠠࠪ࡝ࡦߦߪߺࠄࠇߕ㧘㪟㫀㪺㪄㪌․⇣⊛ߢ޽ߞߚ㧚
㨜㪉㪈㪚㫀㫇㪈⊒⃻߳ߩ㑐ਈߦߟ޿ߡߐࠄߦᬌ⸛ߒߚߣ
ߎࠈ㧘㪟㫀㪺㪄㪌ߩ೙ᓮ߇ォ౮࡟ࡌ࡞ߢ޽ࠆߎߣ㧘㨜
㪉㪈㪚㫀㫇㪈ㆮવሶ਄ᵹߩ 㪟㫀㪺㪄㪌ᔕ╵㈩೉ߪ 㪪㫇㪈ࠛ࡟ࡔࡦ
࠻᭽ߩ㪞㪚ߦንࠎߛ㈩೉ߢ޽ࠆߎߣ㧘ߘߒߡ㪟㫀㪺㪄㪌
ߪ㧘ౕ૕⊛ߦߪ㧘ォ౮౒ᓎ࿃ሶ㨜㪊㪇㪇ߣォ౮࿃ሶ
㪪㫇㪈㧘㪪㫄㪸㪻㪊ߥߤߣߩ 㪛㪥㪘 ਄ߢߩⶄว૕ߩᒻᚑࠍ
ଦㅴߒߡ޿ࠆߎߣ߇ࠊ߆ߞߚ㪈㪍㧕㧚ߔߥࠊߜ㧘ᩭౝ
ߦሽ࿷ߒߚߣ߈ߦߪ㧘㪟㫀㪺㪄㪌ߪ㧘ォ౮㑐ㅪ࿃ሶ㑆ߩ
ࠕ࠳ࡊ࠲࡯ߣߒߡᯏ⢻ߒ㧘ォ౮ⶄว૕ᒻᚑߩ⿷႐
ࠍឭଏߒߡ޿ࠆߣ⠨ኤߐࠇߚ㧚㩷
৻ᣇ㧘㪟㫀㪺㪄㪌ߪ 㪘㪩㪘㪌㪌ߣ޿߁೎ฬ߽ᜬߞߡ޿ࠆ㧚
ߎࠇߪ㧘㪸㫅㪻㫉㫆㪾㪼㫅㩷㫉㪼㪺㪼㫇㫋㫆㫉ߩ౒ᓎ࿃ሶࠍ✂⟜⊛ߦ
ᬌ⚝ߒߡ޿ߚࠣ࡞࡯ࡊ߇㧘㪈㪐㪐㪐ᐕߦ 㪟㫀㪺㪄㪌ࠍ೎ㅜ
㪸㫅㪻㫉㫆㪾㪼㫅㩷㫉㪼㪺㪼㫇㫋㫆㫉㩷㪺㫆㪸㪺㫋㫀㫍㪸㫋㫆㫉㩷㪌㪌㩷㫂㪛㪸㩷㫇㫉㫆㫋㪼㫀㫅ߣߒߡ
න㔌ߒߚߣ߈ߩ๮ฬߦࠃࠆ㪈㪎㧕㧚㪘㪩㪘㪌㪌ߣߒߡ⎇ⓥ
ߒߡ޿ࠆࠣ࡞࡯ࡊ߆ࠄߩႎ๔ߢߪ㧘㪟㫀㪺㪄㪌㪆㪘㪩㪘㪌㪌
ߪ㧘ࠬ࠹ࡠࠗ࠼ࡎ࡞ࡕࡦߩਛߢ߽ 㪸㫅㪻㫉㫆㪾㪼㫅㧘
㪾㫃㫌㪺㫆㪺㫆㫉㫋㫀㪺㫆㫀㪻㧘㫇㫉㫆㪾㪼㫊㫋㪼㫉㫆㫅㪼 ߩᩭౝ࡟࠮ࡊ࠲࡯ߩ
㪺㫆㪄㪸㪺㫋㫀㫍㪸㫋㫆㫉ߣߒߡᯏ⢻ߔࠆߣߐࠇߡ޿ࠆ㪈㪏㧕㧚ૉߒ㧘
ߘߩ႐ว߽㨜㪉㪈㪚㫀㫇㪈⊒⃻೙ᓮ߳ߩ㑐ࠊࠅߣห᭽ߦ㧘
㪛㪥㪘 ਄ߦォ౮ⶄว૕ࠍᒻᚑߔࠆ⿷႐ߣߒߡᯏ⢻
ߒߡ޿ࠆࠄߒ޿㧚ߘߩઁ㧘㪧㪧㪘㪩ǫߩ౒ᓎ࿃ሶߣߒ
ߡᯏ⢻ߔࠆߣߩႎ๔߽޽ࠆ㪈㪐㧕㧚ᚗ޿ߪ㧘㪣㪜㪝㪆㪫㪚㪝
ߦ⚿วߒߡ㧘㪮㫅㫋ࠪࠣ࠽࡞ߣࠬ࠹ࡠࠗ࠼ࡎ࡞ࡕࡦ
࡟࠮ࡊ࠲࡯ࠪࠣ࠽࡞ߩࠢࡠࠬ࠻࡯ࠢࠍખ੺ߒߡ
޿ࠆน⢻ᕈ߽␜ໂߐࠇߡ߅ࠅ㪉㪇㧕㧘߆ߥࠅᐢ▸ߥォ
౮ߩ႐ߢࠕ࠳ࡊ࠲࡯ߣߒߡᯏ⢻ߒߡ޿ࠆน⢻ᕈ
߇޽ࠆ㧚㩷
ߣߎࠈߢ㧘㪟㫀㪺㪄㪌ߪ㧘ㆊ㉄ൻ᳓⚛ߣߣ߽ߦ 㪫㪞㪝
Ǫߦࠃߞߡ߽⺃ዉߐࠇࠆㆮવሶߣߒߡන㔌ߐࠇ
ߚ㧚ߎߩ 㪫㪞㪝㱎 ߣߩ㑐ଥߦߟ޿ߡߪ 㪛㪸㫅㫀㪼㫃㫇㫆㫌㫉
ࠄߩࠣ࡞࡯ࡊ߇ᬌ⸛ࠍട߃ߡ߅ࠅ㧘ߘߩႎ๔ߦࠃ
ࠆߣ㧘㪟㫀㪺㪄㪌߇ 㪫㪞㪝Ǫࠪࠣ࠽࡞વ㆐ߩਛᨔࠍᜂ߁
ォ౮࿃ሶ 㪪㫄㪸㪻㪊ߣ⋥ធ⋧੕૞↪ߒߡߘߩᵴᕈࠍᛥ
೙ߔࠆน⢻ᕈ㧘ᚗ޿ߪ㧘㪫㪞㪝Ǫࠪࠣ࠽࡞ߩᛥ೙⊛
೙ᓮ࿃ሶߢ޽ࠆ 㪪㫄㪸㪻㪎ߣ⚿วߒߡߘߩಽ⸃ࠍଦㅴ
ߔࠆน⢻ᕈ߇␜ߐࠇߡ޿ࠆ㪉㪈㧘㪉㪉㧕㧚ߘߒߡ㧘⚿ᨐߣ
ߒߡ 㪟㫀㪺㪄㪌ߪ㧘㪫㪞㪝Ǫߦࠃࠆォ౮ᯏ᭴ߩ߁ߜ㧘
㪪㫄㪸㪻㪊ߦଐሽߔࠆ⚻〝ࠍᛥ೙ߒ㧘⋧ኻ⊛ߦઁߩ⚻
〝ࠍჇᒝߔࠆࠃ߁ߦ௛޿ߡ޿ࠆߣ⠨ኤߐࠇߡ޿
ࠆ㧚৻ᣇ㧘㪫㪞㪝Ǫࠪࠣ࠽࡞ߣ 㪟㫀㪺㪄㪌ߦߟ޿ߡ㧘∛
ᘒߣߩ㑐ㅪࠍ⺞ߴࠆ⋡⊛ߢ㧘㪫㪞㪝Ǫߩ᦭ฬߥ૞↪
ߩ߭ߣߟߢ޽ࠆ❫⛽ൻߩଦㅴߦ⌕⋡ߒߚࠣ࡞࡯
ࡊ߇޽ࠆ㧚㪫㪞㪝Ǫߩߎߩ૞↪ߪഃ்ߩᴦ≹ㆊ⒟ߢ
໧㗴ߣߥࠆ߽ߩߢ޽ࠅ㧘߽ߒ❫⛽ൻ߇⇣Ᏹߦ੣ㅴ
ߔࠆߣ≚∥߇ᒻᚑߐࠇߡ⚵❱ߩᯏ⢻㓚ኂߩේ࿃
ߣߥࠆ㧚ᓥߞߡ㧘ഃ்ㇱ૏ߢߩ 㪫㪞㪝Ǫࠪࠣ࠽࡞ߩ
೙ᓮߪ㧘≚∥ᒻᚑᛥ೙ߩߚ߼ߦ㊀ⷐߥⷐ⚛ߢ޽ࠆ㧚
߹ߚ㧘ᧄ∛ᘒߢߩ 㪫㪞㪝Ǫߩਥߥ૞↪ᮡ⊛ߪ╭❫⛽
⧘⚦⢩ߣߐࠇߡ߅ࠅ㧘ߎߩ⚦⢩ߩ᜼േ߇≚∥ᒻᚑ
ߦᄢ߈ߥᓇ㗀ࠍਈ߃ࠆ㧚ߎߩ╭❫⛽⧘⚦⢩ߦኻߔ
ࠆ 㪫㪞㪝Ǫߩ૞↪ߦߟ޿ߡ㧘㪟㫀㪺㪄㪌ߩ㑐ਈ߇ᬌ⸛ߐ
ࠇߚ⚿ᨐ㧘㪟㫀㪺㪄㪌ߪ㨜㪉㪈㪚㫀㫇㪈ߩ⺃ዉߦ㑐ࠊߞߡ∛⊛
ߥ╭❫⛽⧘⚦⢩ߩჇᱺࠍᛥ೙ߔࠆ৻ᣇ㧘㪫㪞㪝Ǫ⥄
り߿⚦⢩ᄖၮ⾰ߩ⊒⃻ࠍ੺ߒߡ❫⛽ൻࠍଦㅴߒ㧘
∛ᘒߩ㐳ᦼൻߣჇᖡߦ㑐ࠊߞߡ޿ࠆน⢻ᕈ߇␜
ߐࠇߚ㪉㪊㧘㪉㪋㧕㧚㩷
એ਄㧘㪟㫀㪺㪄㪌ߩᩭౝߢߩᯏ⢻ߦߟ޿ߡ㧘޿ߊߟ߆
ߩォ౮㑐ㅪ࿃ሶߣ⋧੕૞↪ߒߡ㧘ォ౮ⶄว૕ߩᒻ
ᚑല₸ߩଦㅴߦ௛޿ߡ޿ࠆ᭽ሶ߇᣿ࠄ߆ߣߥߞ
ߡ߈ߚ㧚ߒ߆ߒ㧘ౕ૕⊛ߥ⋧੕૞↪࿃ሶ߿ᮡ⊛ㆮ
વሶߦ㑐ߒߡߪ㧘ߘࠇߙࠇߩࠤ࡯ࠬߦߟ޿ߡ㧘ታ
㓙ߩ↢૕ౝߢߩᯏ⢻ࠍ෻ᤋߒߚ߽ߩߢ޽ࠆ߆ߤ
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߁߆㧘㪫㪞㪝Ǫࠪࠣ࠽࡞ߩ႐วߩࠃ߁ߦ㧘↢૕ౝࡕ
࠺࡞ࠍ↪޿ߡߐࠄߦᬌ⸽ࠍ㊀ߨࠆᔅⷐ߇޽ࠆߣ
ᗵߓߡ޿ࠆ㧚㩷
㪩㪦㪪ߣ 㪟㫀㪺㪄㪌ᯏ⢻㩷
㪟㫀㪺㪄㪌ߪ㧘ߘ߽ߘ߽਄ㅀߩࠃ߁ߦㆊ㉄ൻ᳓⚛⺃ዉ
ᕈㆮવሶߣߒߡන㔌ߒߚㆮવሶߢ޽ࠆ㧚ߒ߆ߒ㧘
↪޿ߚන㔌ᚻᴺ߇Ꮕߒᒁ߈ࡂࠗࡉ࡝࠳ࠗ࠯࡯ࠪ
࡚ࡦᴺߢ޽ߞߚߎߣ߆ࠄ㧘න㔌ߒߚᤨὐߢࠊ߆ߞ
ߡ޿ߚߎߣߪ㧘නߦㆊ㉄ൻ᳓⚛ಣℂߦࠃࠅ⊒⃻߇
਄᣹ߔࠆߣ޿߁ߎߣߢ޽ࠅ㧘ㆮવሶ↥‛ߦ㑐ߒߡ
ߘߩᯏ⢻߇ 㪩㪦㪪 ߣ㑐ଥߔࠆ߆ߤ߁߆ߪਇ᣿ߢ޽
ߞߚ㧚ߎߩὐߦߟ޿ߡߪ㧘න㔌ᓟ⚂㪈㪇ᐕ⚻ㆊߒߚ
㪉㪇㪇㪊ᐕ㨪㪉㪇㪇㪌ᐕߦߥߞߡ㧘╩⠪ࠄ㧘ߥࠄ߮ߦ 㪮㫌
ࠄߦࠃࠅ㧘ߘࠇߙࠇ⇣ߥࠆⷰὐ߆ࠄ 㪟㫀㪺㪄㪌ߣ 㪩㪦㪪
ߩᯏ⢻⊛㑐ㅪࠍ␜ߔ⊒⷗߇ߥߐࠇ㧘㪟㫀㪺㪄㪌߇
㪿㫐㪻㫉㫆㪾㪼㫅㩷 㫇㪼㫉㫆㫏㫀㪻㪼㪄㫀㫅㪻㫌㪺㫀㪹㫃㪼㩷 㪺㫃㫆㫅㪼ߢ޽ࠆߎߣߦ৻
ᔕߩ↢‛ቇ⊛ᗧ๧ว޿ࠍ⷗಴ߔߎߣ߇಴᧪ߚ㧚㩷
ߘߩ߁ߜ㧘㪮㫌ࠄߩ઀੐ߢ޽ࠆ߇㧘ߘࠇߪ 㪟㫀㪺㪄㪌
ߣ⚦⢩ౝߩઍ⴫⊛ 㪩㪦㪪↥↢㉂⚛㧘㪥㪘㪛㪧㪟㩷㫆㫏㫀㪻㪸㫊㪼
ߩ㑐ଥߦ㑐ߔࠆ߽ߩߢ޽ߞߚ㧚ߘࠇએ೨ߩ⍮⷗ߣ
ߒߡ㧘⚦⢩߇⚦⢩ᄖၮ⾰ߦធ⌕ߔࠆߣ߈㧘޽ࠆ޿
ߪㅒߦၮ⾰߆ࠄ⣕ធ⌕ߔࠆߣ߈㧘⚦⢩ߦࠃࠆ 㪩㪦㪪
↥↢߇㜞߹ࠆߎߣ߇ⷰኤߐࠇߡ߅ࠅ㧘ࠗࡦ࠹ࠣ࡝
ࡦߦࠃࠆၮ⾰ߩ⹺⼂ߣ 㪩㪦㪪 ↥↢♽㧔㪥㪘㪛㪧㪟㩷
㫆㫏㫀㪻㪸㫊㪼㧕߇ߥࠎࠄ߆ߩᒻߢ౒ᓎߒߡ޿ࠆߎߣ߇␜
ໂߐࠇߡ޿ߚ㧚ߐࠄߦ㧘ߘߩᗧ⟵ߦ㑐ߒߡ㧘↥↢
ߐࠇߚ 㪩㪦㪪 ߇⚦⢩ߩㆇേᕈߩ೙ᓮߦ㊀ⷐߥᓎഀ
ࠍᨐߚߒߡ޿ࠆߎߣ߇ⷰኤߐࠇ㧘ߎࠇࠄߩ⚿ᨐ߆
ࠄ㧘ࠗࡦ࠹ࠣ࡝ࡦࠍ੺ߒߚ⚦⢩ߩㆇേᕈ೙ᓮߦ
㪥㪘㪛㪧㪟㩷㫆㫏㫀㪻㪸㫊㪼ߦࠃࠆ㪩㪦㪪↥↢ᯏ᭴߇ᷓߊ㑐ࠊߞ
ߡ޿ࠆߎߣ߇ᗐቯߐࠇߚ㧚ߒ߆ߒ㧘ታ㓙ߤߩࠃ߁
ߦࠗࡦ࠹ࠣ࡝ࡦߣ㪥㪘㪛㪧㪟㩷㫆㫏㫀㪻㪸㫊㪼ᯏ⢻߇౒ᓎߒߡ
޿ࠆߩ߆㧘ߘߒߡ㧘↥↢ߐࠇߚ 㪩㪦㪪ߦ㑐ߒߡ㧘ߘ
ࠇ߇ߤߩࠃ߁ߥᮡ⊛ಽሶࠍ੺ߒߡ⚦⢩ㆇേࠍ೙
ᓮߔࠆߩ߆ߥߤ㧘ಽሶ࡟ࡌ࡞ߩታᘒߪਇ᣿ߢ޽ߞ
ߚ㧚㩷
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CKPRSPKPVAPVAPPFSSSSGVLGNGLC ELD RLLQ
CSEIWDR I TTHPKYS DIDV DGLCSELMAKAKC
CPKVWSK I INHPRFE SFEI  DDLCSKLKNKAKC
LSSLLDDM
LTSMLADLLDRLMASLSDFRV
LIM LIM LIM LIMLD LD LD LD
hyX1~4hyX2~3LXhyHIV Rev-type consensus
Hic-5
YAP1
pap1
Hic-5
Zyxin
Trip6
( + Leptomycin B 2 hr)( - )
NLS
Mol. Biol. Cell. 14: 1158-1171 (2003) 
A
B
㩷
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ࠬࡈࠔ࠲࡯࠯ࠍਛᔃߣߔࠆࠪࠣ࠽࡞વ㆐ಽሶ㧘߽
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ࠃߦỗೝᱺჇ߽࿷ዪߩߘ㧘ߊߥߢߌߛ㊂⃻⊒㧘ߪ
ߥⷐᔅ߇࿷ዪߩ߳ᩭ㧘ࠅ߅ߡࠇߐᓮ೙ߦኒ෩ߡߞ
ߦᦼᤨߩᄖએࠇߘ㧘ߒ࿷ሽߦᩭߺߩߦᦼ㧿㨪㪈㧳
㧚㧕㪏㪉ࠆ޿ߡࠇߐᓮ೙ߦ߁ࠃࠆࠇߐ಴ឃߦ⾰⢩⚦ߪ
ࠆ޽߽ߢሶવㆮේࠎ߇ߪ㧰ࡦ࡝ࠢࠗࠨߦߺߥߜ
ㅴ੣ߩ⢻ൻ࿷ዪᩭߪ⾰ᕈߩߡߒߣሶવㆮࠎ߇㧘߇
㧘ߪ࿷ዪᩭߩ㧰ࡦ࡝ࠢࠗࠨ㧘ࠅ޽ߦଥ㑐ߥធኒߣ
ߪࠄ⠪╩㧚㧕㪐㪉ࠆ߇❬ߦㅴଦߩᱺჇ⢩⚦ߢߌߛࠇߘ
⚦㧘ߡ޿ߟߦ᭴ᯏൻ࿷ዪᩭߩ㧰ࡦ࡝ࠢࠗࠨߦ೨એ
޿ߥߪߢߩߥᕈฃᗵ߽ߦᘒ⁁⌕ធߦᄖએᦼ๟⢩
㧘ᨐ⚿ߩߘ㧚ߚߴ⺞ߡ޿ߟߦଥ㑐ߩߘ㧘߃⠨ߣ߆
ࠨ㧘ࠅㅢ⷗⍮ߩߢ߹ࠇߎߪߢ㧕ᦼ㪈㧳㧔⢩⚦⌕ធ
ߐㆆᶋࠍ⢩⚦㧘߇ߚ޿ߡߒ࿷ሽߦᩭߪ㧰ࡦ࡝ࠢࠗ
ࠇߎ㧚㧕㪇㪊ߚߒൻᄌߦ⾰⢩⚦߇࿷ዪߦ߆߿ㅦߣࠆߖ
ߩỗೝᱺჇ߇࿷ዪᩭߩ㧰ࡦ࡝ࠢࠗࠨ㧘ࠅㅢᗐ੍ߪ
ߎࠆ޿ߡࠇߐᓮ೙߽ߡߞࠃߦᘒ⁁⌕ធߕࠄߥߺ
ㆱ࿁ࠍᱺჇߩ⢩⚦ߩߢᘒ⁁ㆆᶋ㧘ࠅ߅ߡߒ␜ࠍߣ
ࠨ㧘ߦ߁ࠃߩߎ㧚ߚࠇࠄ߃⠨ߣᲑᚻߩߟߣ߭ࠆߔ
ࠆߔᓮ೙ߡߒሽଐߦ⌕ធࠍ࿷ዪᩭߩ㧰ࡦ࡝ࠢࠗ
㑐ߦ᭴ᯏߩߎ㧘ߢߩߚࠇߐໂ␜߇࿷ሽߩࡓ࠹ࠬࠪ
࠻ࡖࠪߩߘ㧘ࠈߎߣߚߒ⸛ᬌࠍਈ㑐ߩ㪌㪄㪺㫀㪟 ߡߒ
⹦㧚㧕㪇㪊ߚߞ߆ࠊ߇ߣߎࠆ޿ߡߞࠊ㑐ߊᷓ߇᭴ᯏ࡞
ࡦ࡝ࠢࠗࠨߣ㪌㪄㪺㫀㪟㧘ߕవ㧘ᨐ⚿ߚ߃ടࠍ⸛ᬌߥ⚦
ߡߒ↪೑ࠍ᭴ᯏ಴ឃᄖᩭߓหߩᕈሽଐ㪈㪤㪩㪚 ߪ㧰
ឃߪ⠪ਔߡߞᓥ㧘ߣߎࠆߔ᧪߈ⴕࠍ㑆ᩭߣ⾰⢩⚦
㧚ߚߞ߆ࠊ߇ߣߎࠆ޽ߦଥ㑐ว┹ߡߒኻߦ᭴ᯏ಴
࡞࠻ࡖࠪ߇㪌㪄㪺㫀㪟 ߪߢౝ⢩⚦ߩᘒ⁁ㆆᶋ㧘ߡߒߘ
ߚߞ޽ߦଥ㑐ว┹ߡߞࠃߦࠇߘ㧘ߣߎࠆߔᱛ஗ࠍ
ߣߎࠆࠇߐㅴଦ߇಴ឃߩ߳ᄖᩭߩ㧰ࡦ࡝ࠢࠗࠨ
ౝ⢩⚦ߩᘒ⁁ㆆᶋ߇࡞࠻ࡖࠪߩ㪌㪄㪺㫀㪟㧚ߚߞ߆ࠊ߇
ߢౝ⢩⚦ࠅࠃߦ⌕ធ⣕㧘ߪߡ޿ߟߦὐࠆߔᱛ஗ߢ
㪌㪄㪺㫀㪟㧘ߦࠆߔⷐ㧚ߚߞ޽ߢࠄ߆ࠆ߹㜞߇↢↥㪪㪦㪩
⊛ว┹ߢౝ⢩⚦ߩᘒ⁁⌕ធ㧘ߪ⟵ᗧߩ࡞࠻ࡖࠪߩ
㧚ߚߞ޽ߢߣߎࠆߖߐ࿷ዪߦᩭࠍ㧰ࡦ࡝ࠢࠗࠨߦ
ࠪߢౝ⢩⚦ㆆᶋࠈߒ߻㧘ߪ࠻ࡦࠗࡐߥⷐ㊀ߒ߆ߒ
ߞࠃߦࠇߘ㧘ࠅ޽ߢߣߎࠆߥߣᘒ⁁ 㪽㪽㫆 ߇࡞࠻ࡖ
ᶋ㧘ࠇߐㅴଦ߇ⴕ⒖ߩ߳⾰⢩⚦ߩ㧰ࡦ࡝ࠢࠗࠨߡ
ߐᱛ㒖߇ᱺჇߩ⢩⚦ߩߢᘒ⁁Ᏹ⇣߁޿ߣᘒ⁁ㆆ
ၮࠍ 㪽㪽㫆㪆㫅㫆 ߩ࡞࠻ࡖࠪߩ㪌㪄㪺㫀㪟㧚ࠆ޽ߢߣߎࠆࠇ
߫ࠇߺߡߞ޿㧘ߪߺ⚵઀ߩߎࠆࠇߐᓮ೙ߡߒߣ⋚
ߣ㫄㪼㫋㫊㫐㫊㩷㪼㪽㪸㫊㪄㫃㫀㪸㪽 ߩ߼ߚߩᱺჇᕈሽଐ႐⿷ߩ⢩⚦
㪪㪦㪩 ߩ㪌㪄㪺㫀㪟㧘ߦవ㧘ߚ߹㧚ࠆ޽ߢߩ߽ࠆߴ๭߽ߢ
ߢਅᴫ⁁ߥ߁ࠃߩߤ㧘ߡ޿ߟߦ⢻ᯏ࡯࠲ࠢࠚࡈࠛ
ߘ㧘߇ߚߒ๒ࠍ໧⇼߁޿ߣ㧘߆ߩߥߩ߽ࠆߔ⢻ᯏ
㩷㧚ࠆ߃޿ߣߚߞ޽ߢ଀ߩߎ߇ߟߣ߭ߩ
ଐ႐⿷ߩᱺჇ⢩⚦ࠆߔਈ㑐߇㪌㪄㪺㫀㪟㧘ㄭᦨߦࠄߐ
࡝ࠢࠗࠨߦᄖએ㧰ࡦ࡝ࠢࠗࠨ㧘ߡ޿ߟߦᓮ೙ᕈሽ
ࠆߔߣ⊛ᮡࠍ㪈㫇㫀㪚㪈㪉㨜ሶ࿃ኂ㒖࠯࡯࠽ࠠᕈሽଐࡦ
ޘ⒳߇⢩⚦ߪ㪈㫇㫀㪚㪈㪉㨜㧚ߚߞ߆ࠊ߇ߣߎࠆ޽߇᭴ᯏ
೙ᛥࠎ߇㪊㪌㨜ߦਥ㧘ߦ߈ߣߚࠇߐᦑߦࠬ࡟࠻ࠬߩ
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ㆮવሶߦࠃߞߡォ౮࡟ࡌ࡞ߢ⺃ዉߐࠇߡ㧘ࠨࠗࠢ
࡝ࡦ㧰㪄㪚㪛㪢㪋㧘߹ߚߪࠨࠗࠢ࡝ࡦ㧱㪄㪚㪛㪢㪉ⶄว૕
ߩᵴᕈࠍ㒖ኂߒߡ㧳㪈㪄㧿ㅴⴕࠍᱛ߼ࠆ࿃ሶߢ޽
ࠆ㧚ߎߩ㨜㪉㪈㪚㫀㫇㪈߇⚦⢩ߩធ⌕༚ᄬᤨߦ߽⺃ዉߐࠇ㧘
ᶋㆆ⁁ᘒߢߩჇᱺࠍ஗ᱛߐߖࠆߩߦ㑐ਈߒߡ޿
ߚ㧔ᧂ⊒⴫㧕㧚ߘߒߡ㧘ߎߩ⿷႐༚ᄬ⁁ᘒਅߢߩ
㨜㪉㪈㪚㫀㫇㪈ߩォ౮⺃ዉᯏ᭴ߦ 㪟㫀㪺㪄㪌߇㑐ਈߒߡ޿ࠆߎ
ߣ߇ࠊ߆ࠅ㧔ᧂ⊒⴫㧕㧘⚿ዪ 㪟㫀㪺㪄㪌ߪ㧘ࠨࠗࠢ࡝ࡦ
㧰ߩᩭዪ࿷ߩ㒖ᱛߣ㨜㪉㪈㪚㫀㫇㪈⺃ዉߩਔᣇߦ㑐ࠊߞ
ߡ㧘ᶋㆆ⁁ᘒߩ⚦⢩ߩჇᱺࠍᛥ೙ߔࠆᯏ⢻߇޽ࠆ
ߎߣ߇ࠊ߆ߞߚ㧚ߎࠇࠄߩߎߣ߆ࠄ㧘⃻࿷㧘㪟㫀㪺㪄㪌
ߦߟ޿ߡ㧘⚦⢩Ⴧᱺߩ⿷႐ଐሽᕈߩ೙ᓮߦᭂ߼ߡ
㊀ⷐߥಽሶߢ޽ࠆߣ⠨߃ߡ޿ࠆ㧚੹ᓟߪ㧘ߎߩ೙
ᓮᯏ᭴߇↢૕ౝߩߤߩࠃ߁ߥ႐㕙ߢᯏ⢻ߔࠆ߽
ߩߥߩ߆㧘୘૕࡟ࡌ࡞ߩᬌ⸛߇ᔅⷐߢ޽ࠆߣ⠨߃
ߡ޿ࠆ㧚㩷
⚦⢩ߩធ⌕㪆⣕ធ⌕ᔕ╵ߣ 㪟㫀㪺㪄㪌ᯏ⢻㩷
㪟㫀㪺㪄㪌ߪ㧘એ਄ߩࠃ߁ߥ⍮⷗ߦࠃࠇ߫㧘ㅢᏱߩធ
⌕⁁ᘒਅߩ⚦⢩ౝߢߪ㧘⚦⢩⾰㪄ᩭ㑆ࠍࠪࡖ࠻࡞
ߒߥ߇ࠄ㧘ធ⌕᢬ߢ 㪩㪦㪪ߩ↥↢ߣߘߩᮡ⊛߳ߩ૞
↪ࠍ೙ᓮߒ㧘ᩭߢߪォ౮೙ᓮߩ⿷႐ߣߥߞߡ޿ࠆ㧚
৻ᣇ㧘ᶋㆆ⁁ᘒߢߪ㧘਄ㅀߩࠃ߁ߦ㧘⥄り߇ 㪩㪦㪪
ߩᮡ⊛ߣߥߞߡࠪࡖ࠻࡞ࠍ஗߼㧘ਥߦᩭߢ⚦⢩Ⴧ
ᱺߩ஗ᱛߦ௛ߊ㧚ߎߩࠃ߁ߦ 㪟㫀㪺㪄㪌ߪ㧘ធ⌕⁁ᘒ
ߣ⣕ធ⌕⁁ᘒߣ޿߁⋧෻ߔࠆ᧦ઙਅߢᯏ⢻ߒߡ
߅ࠅ㧘ਔ᧦ઙਅߢߩᯏ⢻ߪ৻⷗ή㑐ଥߩࠃ߁ߦᕁ
߃ࠆ㧚ߒ߆ߒ㧘ㅢᏱߩ⚦⢩ߢ߽㧘ߘߩㆇേߦ㓙ߒ
ߡߪ㧘㪽㫆㪺㪸㫃㩷㪺㫆㫄㫇㫃㪼㫏ߩᶖᄬߣᒻᚑߣ޿߁ዪᚲ⊛ߥ
ធ⌕ߣ⣕ធ⌕ࠍ➅ࠅ㄰ߒߡ޿ࠆߎߣࠍ⠨߃ࠆߣ㧘
૗ࠇߩ႐ว߽㧘㪟㫀㪺㪄㪌ߩᯏ⢻ߪធ⌕㪆⣕ធ⌕ߦᔕ╵
ߒߚ 㪩㪦㪪 ↥↢ߦ㑐ㅪߒߡ޿ࠆߣ޿߁ὐߢ౒ㅢߢ
޽ࠆ㧚㆑޿ߣߒߡ㧘ዪᚲߦ߅ߌࠆធ⌕᭴ㅧߩᄌൻ
ߩ㓙ߦߪ㧘ᕟࠄߊ㧘㪩㪦㪪 ߩ↥↢߽ዪᚲߦ㒢ࠄࠇ㧘
㪟㫀㪺㪄㪌ߩ 㪥㪜㪪 ߽ធ⌕᢬ⶄว૕ਛߢઁߩ࿃ሶߣߩ⋧
੕૞↪ߦࠃࠅࡑࠬࠢߐࠇߡࠪࡖ࠻࡞ᯏ᭴߇⛽ᜬ
ߐࠇࠆߩߦኻߒ㧘⚦⢩ో૕ߦਗ਼ࠆᄢޘ⊛ߥធ⌕᭴
ㅧߩ፣უߦ㓙ߒߡߪ㧘㪟㫀㪺㪄㪌ߩ 㪥㪜㪪߇ 㪩㪦㪪ߦᦑߐ
ࠇߡᯏ⢻߇ୃ㘼ߐࠇࠆߎߣ߇ᗐ௝ߐࠇࠆ㧚ⷐߔࠆ
ߦ 㪥㪜㪪 ᯏ⢻ߩ 㪩㪦㪪 ߦࠃࠆୃ㘼ߩ᦭ή߇᳿ቯⷐ࿃
ߣߥߞߡ㧘ߘߩᓟߩ 㪟㫀㪺㪄㪌ᯏ⢻ߣ⚦⢩ᔕ╵߇೙ᓮ
ߐࠇࠆߣ⠨߃ࠄࠇࠆ㧚వߩ 㪟㫀㪺㪄㪌ߩࡁ࠶ࠢࠕ࠙࠻
ࡑ࠙ࠬ߇ᱜᏱߦᚑ⢒น⢻ߢ޽ࠆߎߣߥߤ߆ࠄផ
ኤߔࠆߣ㧘㪟㫀㪺㪄㪌߇ㅢᏱߩ⁁ᘒߩ⚦⢩ౝߢⓍᭂ⊛ߥ
ᯏ⢻ࠍᨐߚߒߡ޿ࠆߣߪ⠨߃ߦߊ޿㧚ធ⌕⁁ᘒߢ
ߪ㧘ធ⌕᢬ⶄว૕ਛߦ޽ߞߡ㧘㪥㪜㪪߇ᱜᏱߦࡑࠬ
ࠢߐࠇߡ޿ࠆߎߣࠍᜰᮡߦ㧘ធ⌕ߩஜోᕈࠍᗵ⍮
ߒߡ޿ࠆߛߌߩน⢻ᕈ߇޽ࠆ㧚߻ߒࠈ㧘వߩࠨࠗ
ࠢ࡝ࡦ㧰ࠍᮡ⊛ߣߔࠆᶋㆆ⁁ᘒߢߩ⚦⢩Ⴧᱺ㒖
ᱛᯏ⢻ߩࠃ߁ߦ㧘㪥㪜㪪߇㉄ൻୃ㘼ߐࠇࠆࠃ߁ߥ⇣
Ᏹᤨߩᯏ⢻߇ᧄ㗔ߥߩߢߪߥ޿߆ߣᗐቯߐࠇࠆ㧚
♻⃿૕⎬ൻ∝ࠍ⎇ⓥߒߡ޿ࠆࠣ࡞࡯ࡊ߆ࠄ㧘∛ᘒ
ࡕ࠺࡞ߣߒߡᧄ᧪ߩ⚦⢩ᄖၮ⾰ߣߪ⇣ߥࠆ࠲ࠗ
ࡊߩࠦ࡜࡯ࠥࡦ਄ߢၭ㙃ߐࠇߚࡔࠨࡦࠡ࠙ࡓ⚦
⢩ౝߢ㧘㪟㫀㪺㪄㪌߇㗼⪺ߦ⺃ዉߐࠇߡ⚦⢩ᱫߩ⺃ዉߦ
㑐ࠊࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㪊㪈㧕㧚ߎߩⷰኤߥߤߪ㧘
㪟㫀㪺㪄㪌ᯏ⢻ߩᧄ⾰ࠍᝒ߃ߚ߽ߩ߆߽ߒࠇߥ޿㧚㩷
ߘߩઁ㧘ធ⌕㪆⣕ធ⌕ਅߢߩ 㪟㫀㪺㪄㪌ߩ᜼േߩ㆑޿
ߦ㑐ㅪߒߡ㧘㪝㪘㪢 ߣ 㪟㫀㪺㪄㪌ߩ⋧੕૞↪߇߿ߪࠅ
㪩㪦㪪 ᗵฃᕈߢ޽ࠆߎߣߦ⸅ࠇߡ߅߈ߚ޿㧚ታߪ㧘
㪟㫀㪺㪄㪌ߣ 㪝㪘㪢ߪ 㪟㫀㪺㪄㪌ߩ 㪥㪜㪪ࠍ฽߻ 㪣㪛㪊ࠍ⚿ว࠼
ࡔࠗࡦࠍ੺ߒߡ⋧੕૞↪ߒߡ߅ࠅ㧘ߐࠄߦߘߩ⋧
੕૞↪ߪ 㪥㪜㪪 ᯏ⢻ߣห᭽ߦ਄ᵹߩࠪࠬ࠹ࠗࡦߦ
ࠃߞߡ೙ᓮߐࠇߡ޿ࠆ㪊㪉㧕㧚ᓥߞߡ㧘㪥㪜㪪ߩᄬᵴ᧦
ઙਅߢߪ㧘หᤨߦ 㪟㫀㪺㪄㪌ߣ 㪝㪘㪢ߩ⋧੕૞↪߽ᄬࠊ
ࠇߡ޿ࠆߎߣߦߥࠅ㧘㪩㪦㪪ߦࠃࠆ 㪟㫀㪺㪄㪌ߩ 㪥㪜㪪ߩ
ᄬᵴߪ 㪟㫀㪺㪄㪌ߩធ⌕᢬ߢߩࠕ࠳ࡊ࠲࡯ᯏ⢻ߩ༚ᄬ
ߣ߽ኒធߥ㑐ଥߦ޽ࠆߣᗐቯߐࠇࠆ㧚߹ߚ㧘㪟㫀㪺㪄㪌
ߩ⚦⢩ౝዪ࿷ࠍ⚦⢩ಽ↹ߦࠃࠅᬌ⸛ߒߚߣߎࠈ㧘
ᶋㆆ⁁ᘒߢߪ㧘ᩭߩࡑ࠻࡝࠶ࠢࠬ߳ߩዪ࿷߇Ⴧട
ߒߡ޿ߚ㧔ᧂ⊒⴫㧕㧚ᓥߞߡ㧘ᩭౝߩ 㪟㫀㪺㪄㪌ᯏ⢻߽
ធ⌕⁁ᘒਅߣᶋㆆ⁁ᘒਅߢ⇣ߥࠆน⢻ᕈ߇޽ࠆ㧚
ౕ૕⊛ߦߪ㧘౒ᓎߔࠆォ౮㑐ㅪ࿃ሶ߿ᮡ⊛ㆮવሶ
߇⇣ߥߞߡߊࠆߎߣ߇⠨߃ࠄࠇࠆ㧚⹦⚦ߪ੹ᓟࠍ
ᓙߚߥߊߡߪߥࠄߥ޿߇㧘ᶋㆆ⚦⢩ౝߢߩ㨜㪉㪈㪚㫀㫇㪈
⺃ዉᯏᐨߦߪߎߩᩭࡑ࠻࡝࠶ࠢࠬ߳ߩዪ࿷߇㑐
ଥߒߡ޿ࠆߎߣ߇੍ᗐߐࠇࠆ㧚㩷
∛ᘒߣ 㪟㫀㪺㪄㪌ᯏ⢻㩷
ᦨㄭ㧘㪟㫀㪺㪄㪌ᯏ⢻ߩฦ⒳∛ᄌ߳ߩ㑐ࠊࠅߦߟ޿ߡ㧘
޿ߊߟ߆ߩ੐଀߇ႎ๔ߐࠇᆎ߼ߚ㧚㪟㫀㪺㪄㪌ߩࠕ࠳ࡊ
࠲࡯ᯏ⢻ߩ߁ߜ㧘ߤߩ஥㕙ߦᵈ⋡ߒߡࠕࡊࡠ࡯࠴
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ߔࠆ߆ߦࠃߞߡ㧘᭽ޘߥ∛ᄌ߳ߩ㑐ਈߩน⢻ᕈ߇
ᜰ៰ߐࠇߡ޿ࠆ㧚଀߃߫㧘ធ⌕߿⚦⢩ߩિዷ⇣Ᏹ
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Focal adhesion LIM protein Hic-5 
The focal adhesion protein, Hic-5: its role as a molecular adaptor shuttling 
 between focal adhesions and the nucleus 
㩷
Motoko Shibanuma 
㪪㪺㪿㫆㫆㫃㩷㫆㪽㩷㪧㪿㪸㫉㫄㪸㪺㫐㪃㩷㪪㪿㫆㫎㪸㩷㪬㫅㫀㫍㪼㫉㫊㫀㫋㫐㩷
㩷
Abstract 
Hic-5 is a multidomain LIM protein providing a molecular scaffold for various cellular 
activities, including integrin signaling at focal adhesions and transcriptional activities in the 
nucleus. Notably, Hic-5 translocates in and out of the nucleus dependent on CRM1 and 
potentially coordinates cytoplasmic and nuclear activities. It should be emphasized that the 
nuclear-to-cytoplasm export of Hic-5 is distinctive because of its sensitivity to the cellular redox 
state. 
 
Key Words㧦Hic-5㧘LIM㧘cell focal adhesion㧘reactive oxygen species, nuclear export signal 
㪩㪼㪺㪼㫀㫍㪼㪻㩷 㪋㩷 㪘㫇㫉㫀㫃㩷 㪉㪇㪈㪈㪒㩷 㪸㪺㪺㪼㫇㫋㪼㪻㩷 㪈㪍㩷 㪤㪸㫐㩷 㪉㪇㪈㪈㪅㩷
㩷
㩷
―13―

